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[REASON FOR OFFER] 
1 . Ground for offer 

The inventions recited in claims 1-6 and 8 - 14 of the subject 
patent application are unpatentable in accordance with the 
provision of Article 29, Para. 1, No. 3 of the Patent Law 
(lack of novelty) , because they are identical with the 
invention described in Publication 1 distributed prior to 
the filing of the subject patent application. 

The inventions recited in claims 17 and 20 of the subject 
patent application are unpatentable in accordance with the 
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of Article 29,. Para. 1, No. 3 of the Patent Law, because they., 
are identical with the invention described in Publications 
5 and 6 distributed prior to the filing of the subject patent 
application. 

The inventions recited in claims 1 - 16 of the subject patent 
application are unpatentable in accordance with the provision 
of Article 29, para. 2 of the Patent Law (lack of inventive 
step), because they are such that they could have been 
10 established easily based on Publications 1-6 distributed 
prior to the filing of the subject patent application. 

The inventions recited in claims 7 and 21 of the subject patent 
application are unpatentable in accordance with the provision 
15 of Article 36, Para. 6, No. 2 of the Patent Law ( imperf ectness 
of description) , because the extensions thereof are obscure. 

2. Explanation of the invention of the subject patent 
application 

20 The inventions recited in claims 1-17, 20, and 21 of the 
subject patent application are those given herein below as 
described in Claim of the specification as filed. 

Claims 1 - 17, 20, and 21: see your English text 

3. Explanation of publications 
® Publication 1 ( JP-A-2001-4 8 582 ) 

Claim 1 discloses. a glass ceramic ( crystallizable glass) 
having such a composition as shown below: 

"(Claim 1) A Li 2 0-Al 2 0 3 -Si0 3 type crystallizable glass, 
characterized by having a composition of 60 - 75% of Si02, 
17 - 27% of A1 2 0 3 , 3 - 5% of Li 2 0, 0-0.9% of MgO, 0-0.9% 
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of ZnO, 0.3 - 5% of BaO, 0 -.3% of Na 2 0, 0 - 3% of K 2 0,' 0 - 
4% of Ti0 2 , 1 - 4% of Zr0 2 , 0 - 4% of P 2 0 5 , 0.05 - 2% of S b 2 Q 3 ," 
0 - 0.9% of MgO + ZnO, and 0 - 4% of Na 2 0 + K 2 0 in percent 
by weight . " 

5 

Claim 2 discloses a glass ceramic ( crystallizable glass) 
having such a composition as shown below: 

"(Claim 2) A Li 2 0-Al 2 0 3 -Si0 3 type crystallizable .glass, 
characterized by having a composition of 60 - 75% of Si0 2 , 
10 17 - 27% of A1 2 0 3 , 3 - 5% of Li 2 0, 0 - 0.9%% of MgO, 0-0.9% 
of ZnO, 0.3-5% of BaO, 0 - 3% of Na 2 0, 0 - 3% of K 2 0, 0 - 
4% of Ti0 2 , 1 - 4% of Zr0 2 , 0 - 4% of P 2 0 5 , 0.05 - 2% of S b 2 0 3 , 
0 - 0.9% of MgO + ZnO, and 0 - 4% of Na 2 0 + K 2 0 in percent 
by weight . " 

1 5 

Paragraph number [0010] describes "The Li 2 O-Al 2 0 3 -Si0 3 type 
crystallized glass of this invention separates out (3-quartz 
solid solution or (3-spodumene solid solution as main crystals 
By separating out these crystals, this glass becomes a high 
20 crystallized glass having a low thermal expansion coefficient 
such, as about -10 through 30 * 10" 7 /°C (30 - 750°C) and a. strong 
mechanical strength . " 

Paragraph number [0012] describes "Since Sb 2 0 3 is more liable 
25 to induce discoloration by a contaminant (in the present 
invention, the discoloration of Fe 2 0 3 in the presence of Ti0 2 ) 
than As 2 0 3 , the discoloration of the glass still occurs when 
As 2 0 3 is substituted with Sb 2 0 3 . " and Paragraph number [0031] 
describes "Such a coloring agent as Fe 2 0 3 may be added up to 
3 0 0.1%. " 

Paragraph number [0030] describes "Sn0 2 can be added up to 
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• 0.8% and preferably up to 0.6% for the purpose of enhancing 
the effects of clarification and of promoting crystallization, 
for example. . . . Though As 2 0 3 may be added up to about 0.8% 
for the sake of supplementing the effects of clarification 
5 and of promoting crystallization, the amount thereof to be 
used ought' to be decreased to the fullest possible extent 
and the avoidance of this use, when permissible, is 
preferable . " 

10 (D Publication' 2 (Glass Handbook) 

This publication describes on page 203, 9 th - 6 th lines from 
the bottom "The (3-quartz solid solution is transparent because 
it has a small size of about 0 . ly as compared with the wavelength 
of visible light and a refractive index closely to the residual 

15 glass phase. What has induced separation and growth of the 
P>-spodumene solid solution is either translucent or white 
and opacity. Fig. 2.125 shows an electron photomicrograph 
of a commercially available product , Table 2 . 91 shows a quality , 
and Fig. 2.126 shows a transmission curve." Fig. 2.126 at 

2 0 page 205 shows the transmission of a low expansion crystallized 
glass (Neoceram) . 

The page 632, 8 th -10 th lines describes "Several of transition 
metal ions show absorption in a near infrared part because 
2 5 of the d electron transition. V 4+ shows comparatively strong 
absorption at 1 . 1\±, Fe 2+ at 1 . 0\i and Cu 2+ at 0 . 8y, and Co 2+ shows 
weak absorption in 1.3 - and Ni 2+ at 1.2y." 

(D Publication 3 (NEW GLASS) 
30 This publication describes on page 46, 8 th line from the bottom 
- page 47, 12 th line "Table 1 shows the compositions of typical 
zero expansion crystallized glasses. . . . When . . . given a 
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heat treatment in a temperature range of 850°C - 950°C, p-quartz 
solid solution crystals (Li 2 0 • A1 2 0 3 • nSi0 2 , wherein n^2) grow 
on the crystalline nucleus to a size of about 50 nm." 

5 Page.4 9, 2 nd -11 th lines in the left column describes "The reason 
for the transparency of Neoceram (N-O) is that the separated 
crystals have a size of about 50 nm which is smaller than 
the wavelength (400 - 700 nm) of visible light,- and the 
difference of refractive indexes between the crystal phase 

10 and the glass phase is so small, thereby inducing no light 
scattering. The Neoceram (N-O) fully transmits the radiation 
ranging from the visible - the infrared zones, as illustrated 
in Fig. 6. Owing to the combination of zero expansion (thermal 
property) and transparency (optical property) , it is applied 

15 for kitchen utensils' and optical electronic parts." 

® Publication4 (Catalog [NEOCERAM] made by Nippon Denki Glass 
K.K.) 

Page 12 of this catalog shows a transmission curve of Neoceram 
20 N-O. 

(D Publication 5 ( JP-B-07 -2 7 334 ) 

Claim 2 discloses a glass ceramic (heat-resisting ceramic) 
having a composition and a structure as shown below: 

25 "(Claim 2) A method for the production of a shaped heat 
resistant ceramic body having a smooth surface of average 
roughness of not more than 0.03jjm, characterized by molding 
a glass of an oxide composition of 50 - 65 % by weight of 
Si0 2 , 18 - 30 % by weight of A1 2 0 3 , 3 - 8 % by weight of Li 2 0, 

30 3 - 5 %' by weight of Ti0 2 + Zr0 2 , not more than 8% by weight 
in total of P 2 0 5 and (or) B 2 0 3 , 0.3 - 7.0% by weight of RO 
(providing R denotes a metallic atom selected from the group 
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consisting of magnesium, calcium, zinc, lead, and vanadium) , 
and not more than 3.0% by weight of R 2 0 (providing R denotes 
apotassiumatomor a sodium atom) , heat-treating the resultant 
shaped glass body at a temperature not exceeding the 
5 transforming temperature of the glass thereby forming a 
crystalline nucleus therein, then elevating the temperature 
of the shaped glass body thereby giving rise to a p-spodumene 
solid solution or a p-eucryptite solid solution." 

10 Then, claim 3 discloses a reflecting mirror substrate 
(reflector substrate) having such a composition and a 
structure as shown below: 

" (Claim 3) A reflecting mirror substrate, characterized by 
comprising a p-spodumene solid solution or a p-eucryptite 
15 solid solution containing 0.3 - 7.0% by weight of the oxide 
of not less than one metal selected from the group consisting 
of magnesium, calcium, zinc, lead, and vanadium, and having 
a smooth surface of average roughness of not more than 0 . 0 3|im. " 

20 Paragraph number [0003] describes "The multilayer reflecting 
film formed by coating a reflecting mirror substrate by the 
vacuum deposition technique is as thin as to have a . total 
thickness of about 2 jam. When the surface of the substrate 
is deficient in smoothness, this reflecting film, therefore, 

25 fails to become smooth, so that a reflecting film having a 
high reflective index cannot be produced. The conventional 
crystallized glass could not be adopted as a substrate for 
a reflecting mirror of a high reflecting index, because the 
surface thereof has average roughness of approximately O.lp 

30 or even in excess of 0.5y, depending on place (The average 
roughness of the ground reflecting surface of the substrate 
of a Pyrex glass type reflecting mirror generally is in the 
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approximate range of 0.001 - 0.003um, providing that the 
"average roughness" refers to the "average roughness of the 
center line" defined in JIS {Japanese Industrial Standard} 
B0601) . " 

Then, paragraph number [0007] describes "The shaped ceramic 
body of this invention, whose surface has average roughness 
substantially of not more than 0 . 03pm, exhibits an outstanding 
heat-resisting property peculiar to a crystallized glass 
formed of a (3-spodumene solid solution or a p-eucryptite solid 
solution, and enjoys substantially outstanding surface 
smoothness. It, therefore, can be used in the field, of 
reflecting mirror substrates, which demand heat resistance 
and surface smoothness of high degree, without requiring 
difficult and finishing polish.". 

Paragraph number [0013] describes "The substrate of a 
reflecting mirror having 80 mm in diameter was formed by 
formulating a raw material of a composition of 60% of SiC>2, 
21% of A1 2 0 3 , 5.5% of Li 2 0, 4% of Ti0 2 + Zr0 2 , 5% of P 2 0 5 , 2.5% 
of B 2 0 3 , 4% of ZnO + MgO, and 1.5% of K 2 0 + Na 2 0, melting and 
vitrifying the raw material, and molding the vitrified raw 
material by the pressing method. . . . The shaped body which 
had been transparent before the heat treatment assumed a milky 
white color after the heat treatment and, as ascertained by 
the X-ray diffraction diagram, transformed into a (3-spodumene 
solid solution . . . . It was also confirmed to excel in resistance 
to thermal shock. The surface of this shaped body had 
beautiful gloss and average roughness of not more than 0. 03)im. 
The reflecting mirror obtained by vacuum depositing a Ta 2 0-Si0 2 
alternating multilayer film at a prescribed position on the 
product had a reflection index exceeding 90 throughout the 



entire range of visible light, based on the reflection index 
of a reflecting' mirror taken as 100, which is obtained by 
vacuum depositing the same reflecting film as mentioned above 
thereon without the heat treatment." 

Paragraph number [0017] describes "The shaped ceramic body 
of this invention, which excels in heat resistance, resistance 
to thermal shock, and mechanical strength as described above 
and as well substantially has a very smooth and glossy surface 
unlike the conventional crystallized glass, proves not only 
excellent as a reflection mirror substrate but also is useful 
for numerous applications such as various optical materials, 
electric insulators, and electronic parts/ 7 

(6) Publication 6: Synopsis of winners of National Invention 

Commendation, 1999 

Page 24 describes: 

"1. Summary of the invention: 

The light source lamps such as illuminators and projectors 
have been enjoying heightening luminance and encouraging 
miniaturization and suffering from serious evolution of heat . 
The reflecting mirrors have come to include portions the 
surface temperatures of which even exceed 500°C. At these 
high temperatures, even the heat resisting glass, which has 
been in popular use to date, often breaks. Thus, the 
development of a refractory glass has been acquired. As a 
material which can be used even at such high temperatures 
as these, we have developed, by further improving the low 
expansion crystallized glass, a low expansion crystallized 
glass, which can be fused at a comparatively low temperature 
without sacrificing properties necessary for a reflecting 
mirror. 



2. Technical characteristic 

This crystallized glass can be manufactured, by changing the 
conditions of a heat treatment, into arbitrary products having 
5 expansion coefficients in the range of 3 - 15 * 10~ 7 /K., The 
thermal shock resisting temperature of this crystallized 
glass is in the range of 450 - 500°C on the product and the 
highest working temperature thereof is 600°C, so that the 
former temperature is improved to about twice and the latter 
10 temperature is increased by about 100°C as compared with the 
products made of heat resisting glass. 

The low expansion crystallized glass is produced by 
heat-treating a Si02-Al 2 03-Li 2 0 type glass, thereby uniformly 
separating off a (B-eucryptite solid solution or a (3-spodumene 
solid solution within the glass. By the studies of the 
proportions of components and of the additional components, 
compositions which can be produced at a temperature of about 
1450°C without requiring. a large melting device have been 
developed and already put to. practical use. It has been made 
possible to control the amount of crystals separated off and 
the diameters of crystal grains inside the glass and on the 
surface of the glass and, consequently, to lower the average 
surface roughness to below 0 . 03um and to manufacture a glossy 
surface . 

The improvement in the low melting temperature and the surface 
roughness has resulted in bringing a generous enhancement 
of the property of die transcription during the course of 
30 molding, and making possible the production of a reflecting 
mirror capable of optically distributing light. This 
reflecting mirror further has been furnished with a dielectric 
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multilayer film which is capable of reflecting visible light 
and transmitting infrared light, has been adopted as a light 
source part for a data projector, and has greatly contributed 
to the reduction of the relevant products in size and weight. 
5 The year 19 98 registered shipment of atotalof 240, 000 products . 
The ratio of adoption of these products further increased 
since the beginning of 1999. " 

Further, page '25 shows a photograph of the reflecting mirror . 

4. Comparison of the invention of the subject patent 
^ application with the publications 

5. 

(Claim 1) 

15 The invention of claim 1 of the subject patent application 
pertains to a glass ceramic . The range of composition in claim 
1 overlaps that of composition of a glass ceramic in claim 
1 of the publication 1, as shown in the following table. It 
is, therefore, proper to conclude the glass composition in 

20 claim 1 of the subject patent application as known to the 
public . 



(% by weight) 





Claim 1 of subject patent 
application 


Publication 1 


Li 2 0 


3.0 - 5.5 


3-5 


Na 2 0 


0 - 2.5 


0.5 - 3.0 


0-3 


0-4 (0.5-3.0 
in one example) 


K 2 0 


0 - 2.0 


0-3 


MgO 


<0. 3 


0-0.9 


0-0.9 (<0 . 3 in 
one example) 


ZnO 


0-0.9 


SrO 


0 - 2.0 
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BaO 


•0-3.5 


0.3 - 5 


■ LJ 2 v - / 3 


0-4 






19.0 - 27.0 


17-27 


S1C>2 


55.0 - 66.0 


60-75 


Ti0 2 ' 


1.0 - 5.5 


3.0 - 6.0 


0-4 (>1.0 in one 
example) . 


Zr0 2 


0 - 2.5 


1-4 




0 - 8.0 


n a 

U — H 


r e 2 U3 


<2000 ppm 


(Detailed Description 
of the Invention 
contains a mention of 
#1000 ppm) 


TP 

£ 


0-0.6 




AS2U3 


Allowed to be contained 


(Detailed Description 
of the 

Invention contains a 
mention of < 0.8) 


bt>2U3 


Allowed to be contained 


U . Uj — Z 


on(J2 


Allowed to be contained 


(Detailed Description 

OI JL 11 V fci 1 1 U J. (JI1 

contains a mention of < 
0.8) 


Ce0 2 


Allowed to be contained 




Sulfate 


Allowed to be contained 




Chloride . 
compound 


Allowed to be contained 





Incidentally, Publication 1 does not concretely mention that 
Fe 2 0 3 is below 200 ppm. Paragraph number [0012] of Publication 
1 nevertheless describes "Since Sb 2 0 3 is more liable to induce 
5 discoloration with a contaminant (in the present invention, 
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discoloration with a contaminant, Fe 2 0 3 , in the presence of 
Ti0 2 ) than As 2 0 3 , the discoloration of the glass cannot be 
occurred by simple substitution of As 2 0 3 with Sb 2 0 3 ." This 
description suggests that it is preferred to decrease the 
5 amount of the contaminant, Fe 2 0 3 , because it causes the 
discoloration. Since Paragraph number [0031] of Publication 
1 describes "A coloring agent such as Fe 2 0 3 may be added up 
to 0.1%," it is read that the content thereof in the glass 
is extremely small unless the glass is intentionally colored 

1 0 by the addition of Fe 2 0 3 . It may be added that Paragraph number 

[0041] of the subject patent application describes "The raw 
material glass was melted and smelted at 1620°C by the use 
of a raw material generally adopted in the glass industry". 
From this description, it can be understood that the Fe 2 0 3 
15 content of the glass becomes less than 200 ppm even if the 
ordinary glass raw material is used. 

Further, claim 1 of the subject patent application describes 
the following requirements (1) - (4) besides the glass 

2 0 composition : 

(1) Without polishing of Ra < 50 nm. 

(2) The thermal expansion in the temperature range between 
20°C and 300°C < 1.2 * 10~ 6 /K. 

(3) The transmission in the near infrared radiation at 1050 
25 nm of > 85% for a thickness of 4 mm. 

(4) (3-quartz and/or keatite solid solution is contained. 

Publication 1, however, describes the requirements (2) and 
(4) . Namely, the glass ceramics of examples shown in Tables 
30 3 and 4 of Publication 1 separate off (3-quartz solid solution 
or p-spodumene solid solution as main crystals, and have low 
thermal expansion coefficients in the range of -4 through 
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17 x 10" 7 /°C. The keatite solid solution in the subject patent 
application corresponds to (3-spodumene solid solution, and 
the thermal expansion of 1.2 * 10" 6 /K is equivalent to 12 * 
10" 7 /°C. 

5 

Though Publication 1 does not concretely describe the 
requirements (1) and (3) mentioned above, the properties of 
the glass ceramic are generally decided by the composition 
.and crystalline structure thereof, and the composition and 
10 crystalline structure of the glass ceramic of Publication 
1 coincide with those of the glass ceramic of the subject 
patent application. Thus, the probability is high that the 
glass ceramic of Publication 1 has properties similar to those 
of the glass ceramic of the subject patent application. 

15 

With this point, it can be verified by referring the 
descriptions in Publications 2 - 5 . 

In Fig. 2.126 of Publication 2, the transmission of the low 
20 expansion crystallized glass is shown and the fact that. the 
transmission of the (3-quartz solid solution is higher than 
85% at 1050 nm is understood. Further, Fig. 6 on page 49 of 
Publication 3 shows the transmission of Neoceram N-O, which 
is the low expansion crystallized glass of the p-quartz solid 
25 solution, and the fact that the IR transmission at 1050 nm 
is about 85% for a thickness of 5 mm is understood. It goes 
without saying that the IR transmission is still higher when 
the thickness of the glass is 4 mm. As respects this point, 
it can be understood from the description that page 12 in 
30 Publication 4 indicates the transmission of Neoceram N-O, 
and that the transmission is higher where the thickness is 
3 mm instead of 5 mm. 
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Paragraph number [0016] of the subject patent application 
describes "The composition of the present invention includes 
Fe 2 0 3 in an amount up to 200 ppm, which is economically permitted, 
5 and indicates a good IR transmission of more than 85% at 1050 
nm. " It is thus inferred that the glass ceramic of the ordinary 
(3-quartz solid .solution includes less than 200 ppm of Fe 2 0 3 . 
The reason for this inference is that the expression, IR 
transmission > 85%, is not satisfied when the Fe 2 0 3 content 
10 of the glass ceramic exceeds 200 ppm on the assumption that 
the description "The IR transmission of >85% is brought at 
1050 nm with the amount of Fe 2 0 3 allowed up to 200 ppm" included 
in the specification of the subject patent application is 
proper. 

15 

The glass ceramic of the- p-quartz solid solution disclosed 
in Publication 1, therefore, is concluded to exhibit that 
the transmission is larger than 85% in the near infrared region 
at 1050 nm for a thickness of 4 mm and the Fe 2 0 3 content is 
20 limited up to 200 ppm unless Fe 2 0 3 is intentionally added. 

The requirement (1) of the subject patent application is that 
the roughness, Ra, of the unpolished surface is less than 
50 nm, but the surface roughness, Ra, of the glass ceramic 
25 of the p-quartz solid solution is generally less than 50 nm. 
It is suitable that the glass ceramic of the (3-quartz solid 
solution disclpsed in Publication 1 also satisfies the 
requirement (1) . 

30 Specifically, Publication 2 describes that [3-quartz solid 
solution has a size of about O.lp (about 100 nm) and Publication 
3 describes that p-quartz solid solution crystals of the zero 
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expansion crystallized glass have a size of about 50 nm. It 
is readily understood from these descriptions that the glass 
ceramic of the (3-quartz solid solution in Publication 1 has 
an average crystallite size of less than 100 nm. Then, 

5 paragraph number [0025] of the subject patent application 
describes "To achieve the required low surface roughness after 
the conversion of the glass into a glass-ceramic, without 
polishing, of Ra < 50 nm, preferably < 20 nm, the mean 
crystallite size of the glass-ceramic should be < 300 nm, 

10 preferably < 80 nm. in this case, with a glass-ceramic which 
contains beta-quartz solid solution, it is generally possible 
to achieve smaller crystallite sizes" . From this description, 
it is clarified that the glass ceramic of p-quartz solid 
solution can fulfill Ra < 50 nm without polishing, because 

15 it has a small average crystallite size. 

The glass ceramic of p-quartz solid solution in Publication 
1, therefore, is concluded that the surface roughness, Ra, 
of is < 50 nm without polishing. 

20 

Incidentally, paragraph number [0014] of the subject patent 
application describes "The aim for the surface roughness is 
for the Ra value of the glass-ceramic to be < 50 nm, preferably 
< 20 nm. This leads to light efficiencies which generally 
2 5 eliminate the need fro expensive polishing of the substrate 
material prior to the coating." The fact that abrasion is 
unnecessary by smoothing the surface of glass ceramic is known 
to the public prior to the filing of the subject patent 
application . 



30 



Paragraph number [0007] of Publication 5 describes "The shaped 
ceramic body of this invention whose surface has average 
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roughness substantially of not more than 0.03ym exhibits an- 
outstanding heat-resisting property peculiar to a 
crystallized glass which is formed of a (3-spodumene solid 
solution or a p-eucryptite solid solution, and enjoys 
5 substantially outstanding surface smoothness . It, therefor^, 
can be used in the field of reflecting mirror substrates, 
which demand heat resistance and surface smoothness of high 
degree, without requiring difficult finish polish." It is 
readily understood from this description that' the abrasion 
1 0' is unnecessary by repressing the Ra value of the glass ceramic, 
which is used in the reflector, below 0.03pm (below 30 nm) . 

(Claim 2) 

The invention of claim 2 of the subject patent application 
15 pertains to a glass ceramic . The range of composition in claim 
2 overlaps that of composition of the glass ceramic in claim 

1 of Publication 1, as shown in the following table. It is, 
therefore, to conclude that the glass composition of claim 

2 of the subject patent application is known to the public. 



20 

(% by weight) 





Claim 2 of subject 
patent application 


Publication 1 


Li 2 0 


3.0 - 5.5 


3-5 


Na 2 0 


0 - 2.0 


0.5 - 2.5 


0-3 


0-4 (0.5-2.5 
in one 
example) 


K 2 0 


0 - 1.5 


0-3 


SrO 


< 4.0 




BaO 


0.3 - 5 ; 


Ti0 2 


3.5 - 5.5 


0-4 


Zr0 2 


1-4 
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p 2 o 5 


1.0-8.0- 


.0 — 4 (> 1.0 in one 
p v 3mn 1 p) 

\^ a 1 i 1 k_/ «L- ^— y 






Fe 2 0 3 


. < 130 ppm 


(Detailed Description of the 
Invention contains a mention 
of ^ 1000 nnm) 


r 


0-0.3 




AS2O3 


Allowed to be contained 


(Detailed Description of the 
Invention contains a mention 
of < 0 . 8 ) 




A 1 1 r^w p H t~ 0 hp rnn 1" pi *i npH 


0.05 - 2 


0 11^2 


2\1 1 ou; pH hp r^r^Tch^T npH 
rt. jl x <J w <wi u w i^J ~ uuii Laincu 


f npl~p) i 1 pH Dpcrr i nh i on of the 
Invention contains a mention 
of < 0.8) 


Ce0 2 


Allowed to be contained 




Sulfate 


Allowed to be contained 




Chloride 
compound 


Allowed to be contained 





Claim 2 of the subject patent application describes the 
following requirements (5) - (7): 

(5) (3-quartz solid solution is contained as a main crystal 
5 phase. 

(6) The thermal expansion is <0.5 * 10" 6 /K in the temperature 
range between 20°C and 300°C. 

(7.) The transmission in the near infrared region is >87% at 
1050 nm for a thickness of 4 mm. 

1 0 

Publication 1, however, clearly indicates the requirements 
(5) and (6) mentioned above. 
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Though Publication 1 does not describe the requirement (7) < 
mentioned above, Fig. 2.126 of Publication ' 2 shows the 
transmission of a low expansion crystallized glass and 
indicates the transmission of the p-quartz solid solution 
5 =to be not less than 87% at 1050 run. Thus, it is proper to 
conclude that the glass ceramic of the (B-quartz solid solution 

in Publication 1 has the transmission > 87% in the near infrared | 

j 

region at 1050 nm for a thickness of 4 mm. j 

• i 

10 (Claim 3) 

Though the invention of claim 2 of the subject patent 
application relates to a glass ceramic, the range of 
composition in claim 3 overlaps that of composition of the 
glass ceramic in claim 1 of Publication 1 as shown in the 
15 following table. It is, therefore, proper to conclude claim 

I 

3 of the subject patent application as known to the public. j 

j 

i 
f 

(% by weight) • I 





Claim 3 of subject patent 
application 


Publication 1 


Li 2 0 


3.0 - 5.0 


3-5 


Na 2 0 


0 - 2.0 


0.5 - 2.0 


0.-3 


0-4 (0.5 - 
2.0 in one 
example) 


K 2 0 


0 - 1.5 • 


0-3 


SrO 


< 3.0 




BaO 


0.3 - 5 


A1 2 0 3 


21.0 - 27.0 


17 - 27 


Ti0 2 


1.5-5.5 


3.5 - 5.0 


0-4 (> 1 . 5 in one 
example ) 


Zr0 2 




1-4 


P2O5 




1.0 - 8.0 


0-4 



- 18- 



B 2 0 3 


0-3.0 




As 2 0 3 


Allowed to be contained 


(Detailed Description of 
the Invention contains a 
mention of <0.8) 


Sb 2 0 3 


Allowed to be contained 


0.05 - 2 


Sn0 2 


Allowed to be contained 


(Detailed Description of 
the Invention contains a 
mention of <0.8) 


Ce0 2 


Allowed to be contained 




Sulfate 


Allowed to be contained 




Chloride 
compound 


Allowed to be contained 





(Claim 4) 

Though the invention of claim 4 of the subject patent 
application relates to a glass ceramic, the range of 
5 composition in claim 4 overlaps that of composition of the 
glass ceramic in claim 1 of Publication 1 as shown in the 
following table. It is, therefore, proper to conclude claim 
4 of the subject patent application as known to the public. 



10 (% by weight) 





Claim 4 of subject patent 
application 


Publication 1 


Li 2 0 


3.5 - 5.0 


3-5 


Na 2 0 


0 - 2.0 


0.5 - 2.5 


0-3- 


0-4 (05-2.5 
in one 
example) 


K 2 0 


0 - 1.5 


.0-3 


SrO 


1.0 - 4.0 




BaO 


0.3 - 5 


AI2O3 


20 - 25 


17-27 
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Si0 2 


55-63 


- 60 - 75- 


Ti0 2 


1.5-5.5 


3.5 - 5.0 


0-4 (l.b-b.o in one 
example ) 


Zr0 2 


0 - 2.0 




1-4 


P2O5 


1.0-8.0 


2.0 - 8.0 


0 - 4> (>1.0 in one 
example) 


B2O3 








As 2 0 3 


Allowed to be contained 


(Detailed Description of the 
Invention 

contains a mention or <u.o) 


Sb 2 0 3 


Allowed to be contained 


0.05 - 2 


Sn0 2 


Allowed to be contained 


(Detailed Description of the 
Invention 

rnnt^ins a mention of <0.8) 


Ce0 2 


Allowed to be contained 




Sulfate 


Allowed to be contained 




Chloride 
compound 


Allowed to be contained 





(Claim 5) 

While, claim 5 of the subject patent application describes 
that the average crystallite size is smaller than 300 nm, 
5 Publication 2 describes that (B-quartz solid solution has a 
size of about O.lu (about 100 nm) and Publication 3 describes 
that the p-quartz solid solution crystals of the zero expansion 
crystallized glass grow to a size of about 50 nm. It is proper 
to infer from these descriptions that the glass ceramic of 
10 the (3-quartz solid solution in Publication 1 has an average 
crystallite size of smaller than 300 nm. 

(Claim 6) 
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Claim 6 of-the subject patent application describes that the 
glass ceramic is provided on the surf ace thereof with a vitreous 
layer having an increased content of • (.at least one of Na 2 0 
and K 2 0) and/or (at least one of SrO and BaO) and measuring 
up to 1 . b\im in thickness, and that the increase of the surface 
roughness in the ceramicization of the glass ceramic is less 
than lOnmas compared with the raw material glass . Publication 
1 does not describe this point. 

The properties of the glass ceramic, however, are generally 
decided by the composition and crystalline structure thereof, 
and the composition and crystalline structure of the glass 
ceramic of Publication 1 coincide with those of the glass 
ceramic of the subject patent application. Thus, the 
probability is high that the glass ceramic of Publication 
1 is endowed with the properties mentioned above. 

This point is evident from paragraph number [0026] in the 
specification of the subject patent application describes 
"The result of the composition according to the invention 
comprising the alkali metal oxides Na 2 0, K 2 0 is that a vitreous 
surface layer which is enriched with these components is formed 
during the ceramicization, with a thickness of up to 1. Sum- 
Additions of the alkaline-earth metal oxides SrO, BaO and 
B 2 0 3 also assist the formation of the vitreous surface layer. 
Greater thickness should be avoided, on account of the risk 
of surface cracks caused by differences in the thermal 
expansion. The vitreous surface layer roughness in the 
glass-ceramic compared to the starting glass less than 10 
nm, generally less than 5 nm." 



(Claim 7) 



.. Claim 7 of the subject patent application describes that at 
least one colored oxide is included which absorbs in the visible 
region but does not absorb or absorbs only to a slight extent 
in the near infrared region. Paragraph number [0031] in 
5 Publication 1 describes that a coloring agent such as Fe 2 C>3 
can be added up to 0.1%. 

According to the invention of the subject patent application, 
it is claimed (paragraph number [0027]) that the addition 

10 of V 2 0 5 results in imparting a slight green color to the glass, 
effecting only nominal-absorption in the near infrared region, 
and nevertheless inducing intense coloration during the 
course of ceramicization. Publication 2 describes that V 4+ 
shows comparatively strong absorption at 1 . ly and Publication 

15 5 describes that V 2 0 5 or the like is included in the range 
of 0.3 - 7.0%. 

Thus, the fact that adding V 2 0 5 as a coloring agent to the 
glass ceramic of Publication 1 has been easily conceived. 

20 

It is. unclear what degree of absorption is meant by the 
expression "slight extent absorption" found in claim 7 . Thus, 
the extrapolation of the invention is ambiguous. 

2 5 (Claim 8) 

Claim 8 of the subject patent application describes that which 
has a high temperature/time load-bearing capacity with regard 
to compaction of < 60]jm/100 mm after conditioning at 600°C 
for 200 hours, whereas Publication 1 does not' describe this 
30 point. 

The properties of the glass ceramic, however, are generally 
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decided by the composition and crystalline structure thereof y 
and the composition and crystalline structure of the glass 
ceramic of Publication 1 coincide with those of the glass 
ceramic of the subject patent application. Thus, the 
5 probability is high that the glass ceramic of Publication 

1 is endowed with the properties mentioned above. 

This point is evident from paragraph number [0037] of the 
specification of the subject patent application describes 
10 "Glass-ceramic substrate materials comprising keatite solid 
solutions as the main crystal phase generally have an improved 
temperature/time load-bearing capacity (compaction)." 

(Claim 9) 

1 5 Claim 9 of the subject patent application describes that which 

has a high IR. transmission of >85% for a thickness of 4 mm, 
in the wavelength range between 900nm - 1800 nm, but Fig. 

2 . 12 6 of Publication 2 shows the transmission of a low expansion 
crystallized glass. They indicate that the transmission of 

2 0 the p -quartz solid solution is not less than 8 5% in a wavelength 

range of 900 nm - 1800 nm. 

Thus, it is proper to infer that the glass ceramic of the 
p-quartz solid solution of Publication 1 has a transmission 
25 of >85% for a thickness of 4 mm in a wavelength range of 900 
nm - 18 00 nm . 

(Claim 10) 

Claim 10 of the subject patent application describes that 
30 the light transmission of the glass ceramic is > 50% for a 
thickness of 4 mm, but Fig. 2.126 of Publication 2 shows the 
transmission of a low expansion crystallized glass. They 
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indicate that the light transmission of the p-.q-uartz solid 
solution is not less than 50%. 

Thus, it is proper to infer that the light transmission of 
5 the glass ceramic of the p-quartz solid solution is more than 
50% for a thickness of 4 mm. 

(Claim 11) 

Claim 11 of the subject patent application concerns a glass 
10 having a composition set forth in any of claims 1-4. The 
range of composition of the glass of this description coincides 
with that of the crystalline glass in Claim 2 of Publication 
1 . 

15 (Claim 12) 

Claim 12 of the subject patent application describes that 
the thermal expansion is < 5 * 10" 6 /K in a temperature range 
of 20° - 300°C and the transforming point Tg is >600°C, whereas 
Publication 1 does not describe the thermal expansion 
20 coefficient or the transforming point of a crystalline glass . 

The properties of glass, however, are generally decided by 
the glass composition, and the glass' composition of 
Publication 1 coincides with that of the invention of the 
25 subject patent application. Thus, the probability is high 
that crystalline glass of Publication 1 is endowed with the 
properties mentioned above. 

(Claim 13) 

30 Claim 13 of the subject patent application describes that 
the IR transmission is > 85% for a thickness of 4 mm in a 
wavelength range of 900 nm - 1800 nm, whereas Publication 
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1 does not describe the transmission of a crystalline glass. 

The properties of glass, however, are generally decided by 
the glass composition, and the glass composition of ■ 
5 Publication 1 coincides with that of the subject patent 
application. Thus, the probability is high that crystalline 
glass of Publication 1 is endowed with the properties mentioned 
above . 

10. As clearly seen from the measured values of a glass of an 
example of the subject patent application, the crystallized 
glass generally has a higher IR transmission before the 
crystallization than after the crystallization. Further,. 
Fig. 2.126 of Publication 2 shows the transmission of a low 
.15 expansion crystallized glass, indicating that the 
transmission of (3-quartz solid solution exceeds 85% in a 
wavelength range of 900 - 1800 nm. 

The glass ceramic of the [3-quartz solid solution in Publication 
20 1 is concluded that the IR transmission exceeds 85% in a 
wavelength range of 900 - 1800 nm, so that it is proper to 
infer that the transmission of the glass before the 
crystallization thereof as well exceeds 85%. 

25 (Claim 14) 

While claim 14 of the subject patent application describes 
that the light transmission is > 85% for a thickness of 4 
mm, Publication 1 does not describe the transmission of a 
crystalline glass. The properties of glass, however, are 
30 generally decided by the glass composition, and the glass 
composition of Publication 1 coincides with that of the 
invention of the subject patent application. Thus, the 
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probability is high that crystalline glass of Publication 
1- is endowed with the properties mentioned above. 

As clearly seen from the measured values of a glass of an 
5 example of the subject patent application, the crystallized 
glass generally has a higher IR transmission before the 
crystallization than after the crystallization. . Further, 
Fig. 2.126 of Publication 2 shows the transmission of a low 
expansion crystallized glass, indicating that the 
10 transmission of (3-quartz solid solution exceeds 85%. 

The glass ceramic of the (3-quartz solid solution in Publication 
1 is judged to. have a light transmission exceeding 85%, so 
that it is proper to infer that the light transmission of 
15 glass exceeds 85% prior to the crystallization. 

. (Claim 15) 

Claim 15 of the subject patent application describes a 
reflector which has at least one inner shape resembling a 

2 0 parabola, whereas Publication 1 does not describe a reflector. 
Paragraph number [0017] of Publication 5, however, describes 
"The shaped ceramic body of this invention, which excels in 
heat resistance, resistance to thermal shock, and mechanical 
strength and moreover has intrinsically a very smooth glossy 

25 surface unlike the conventional crystallized glass, not 
merely excels as a reflector mirror substrate but also enables 
itself by virtue of its own features to suit numerous 
applications such as various optical materials, electric 
insulators, and elect ronic part materials . " It canbe readily 

30 understood from the description of Publication 5 that the 
glass ceramic, which excels in heat resistance, resistance 
to. thermal shock, and mechanical strength and has a smooth 
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glossy surface, is suitable for a reflecting mirror. It is 
thus easy for any person of ordinary skill in the art to attempt 
to manufacture a reflector from the glass ceramic of 
Publication 1 which is endowed with such- properties as 
5 enumerated above. , 

Incidentally, it is evident from the photograph inserted on 
page 25 of Publication 6 that the reflector has an inner shape 
resembling a parabola. . 

10 

(Claim 16) 

Claim 16 of the subject patent application describes that 
which has an IR-transmitting mirror coating, which contains 
layer sequences of various oxide layers with different 

15 refractive indices, whereas paragraph number [0003] of 
Publication 5 describes "a multilayer reflecting film to be 
coated on a reflector substrate by the technique such as vacuum ' 
deposition," and paragraph number [0013] ibid describes "a 
reflecting mirror obtained by vacuum depositing an 

20 alternating Ta 2 0-Si0 2 multilayer film at a prescribed position 
of a product . " Further, page 24, lines 12 - 13, right column, 
of Publication 6 describes "this reflecting mirror is 
furnished with a dielectric multilayer film which capable 
of reflecting visible light and of transmitting infrared 

25 light." 

(Claim 17) 

Claim 17 of the subject patent application describes a method 
for producing a vitreous substrate material, which can be 
30 converted into a glass ceramic comprising beta-quartz and/or 
keatite solid solutions, for coating with a mirror coating, 
the shaping taking place via a feeder in which a molten drop 
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of defined weight is added to a pressing die, and the parabolic 
contour of the substrate material is pressed using a ram with 
a smoothed surface. 



5 Paragraph number [0013] of Publication 3, however, describes 
"By formulating a raw material, fusing it at 1500°C till it 
is vitrified, and molding the vitrified raw material by a 
technique of a press, a substrate of a reflecting mirror 
measuring 80 mm in diameter was formed. . . . The shaped body 

10 which had been transparent prior to the heat treatment was 
in a milky white color subsequent -to the heat treatment and, 
from the X-ray diffraction diagram, it was confirmed to have 
been transformed to a (3-spodumene. solid solution. ... The 
surface had a beautiful glossy appearance and an .average 

15 roughness of not more than 0.03ym. A reflecting mirror 
obtained by vacuum depositing an alternating Ta 2 O-Si0 2 
multilayer film at a prescribed position of a product...' 7 
Publication 6 describes "The low expansion crystallized glass 
is produced by heat-treating a Si02-Al203-Li20 type glass, 

20 thereby inducing uniform separation of p-eucryptite solid 
solution or [3-spodumene solid solution crystals in the 
glass. ... It is consequently possible to lower the average 
roughness of surface to below 0.03}jm and produce a glossy 
surface. The decrease of melting temperature and the 

2 5 improvement of surface roughness result in enhancing the 
transcription of a metallic die during the course of molding, 
and rendering the production of a reflecting mirror having 
the optical orientation property. This reflecting mirror is 
furnished with a dielectric multilayer film which capable 

30 of reflecting visible . light and transmitting infrared 
light. . . " 
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That is to say, the invention of Claim 17 of the subject patent 
application is described in Publications 5 and 6. 
Incidentally , Publications 5 and 6 do not describe VN a ram 
furnished with a smooth surface. " When the pressing process 
5 is adopted for molding glass and the metallic die to be used 
is formed of concave and convex surfaces, these surfaces are 
transferred to the glass. An attempt to obtain glass having 
small surface roughness naturally necessitates use of a ram 
(stamping die) furnished with a smooth surface. The use of 
1 0 the ram constitutes a technique universally known and utilized 
by any person of ordinary skill in the art. 

(Claim 20) 

Claim 20 of the subject patent application describes use of 

15 a glass or glass ceramic as substrate material for coating, 
in which, on account of a high luminous power, a high radiant 
heat combined with temperature differences has to be tolerated, 
whereas paragraph number [0013] of Publication 5 describes 
"... confirmed to excel in resistance to thermal shock as 

20 well. . ... The reflection degree of a reflecting mirror obtained 
by vacuum depositing an alternating Ta 2 0-Si0 2 multilayer film 
at a prescribed position -of a product was not less than 90 
throughout the whole visible light range, based on the 
reflection degree of a reflecting mirror taken as 100 which 

25 is obtained by vacuum depositing the same reflecting film 
thereon without giving a heat treatment." and Publication 
6 describes "This crystallized glass will have an arbitrary 
expansion coefficient in the range of 3 - 15 x 10" 7 /K by changing 
the conditions of a heat treatment. The thermal shock 

30 resisting temperature was 450 - 500°C on the product substrate 
and the highest working temperature was 600°C. ... It was 
consequently possible to produce a reacting mirror endowed 
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with the optical orientation property. This reflecting 
mirror was furnished with a dielectric multilayer film which 
capable of reflecting visible light and transmitting infrared 
light. . . " 

5 

(Claim 21) 

The expression "supplementary plate" in claim 21 is not a 
common name and is ambiguous. The term is not explained in 
the Detailed Description of the Invention, and the 
10 extrapolation of the invention is not clear. 

5 . Conclusion 

Since the inventions in claims 1-6, and 8-14 are identical 
with the inventions in Publication 1, which was distributed 
15 prior to the filing of the subject patent application, they 
are unpatentable in accordance with the provision of Article 
19, Para. 1, No. 3 of the Patent Law. 

Then, since the inventions in claims 17 and. 20 of the subject 
20 patent application are identical with the inventions in 
Publications 5 and 6 distributed prior to the filing of the 
subject patent application, they are unpatentable in 
accordance with the provision of Article '29, Para. 1, No. 
3 of. the Patent Law. 

25 

Since the inventions in claims 1 - 16 of the subject patent 
application are recognized to be those which could have been 
easily accomplished based on Publications 1-6 distributed 
prior to the filing of the subject patent application, they 
30 are unpatentable in accordance with the provision of Article 
29, Para. 2 of the Patent Law. 
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Since the inventions in claims 7. an-d 21 of the subject p.atent 
application are such that the extrapolations thereof are not 
clear, they are unpatentable in accordance with the provision 
of Article 36, Para. 6, No. 2 of the Patent Law. 
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a B a ft^7 7,iOM4-?t, -Sfcfc/B 5 0°C~9 5 0 X^CDiSM^LX'm^^-r Z> t 
, SSJi^OT-ht:: 0 -*3SH)$#3£A (L i 2 O • A 1 2 O 3 • n S i o , > n a 
2) tfSjifcftU £ lift 5 0 nmfc/£5c J ©IBftiSfc5 0 

3/i4 9Itl2~l lfxfctt, r*tt?A (N-0) asjtos-e&sasfiii 

, #ftt3L/t)pSp%CO^#^^5 0 n mr-"5J=K$fc02Kft (4 0 0-7 0 Oam) J: 

T-&5c H6l?*-i-J:$fc*:Mr?J» (N-0) ML, ^WW^***©** £ 

OMMttt) i^Bj# (*#6«j«rt4) 

Wif* 4 (e*fJ*a!f-?-«5SC^tt«l*?n^ iNEOCERAMJ ) 
1 2SfCtt % ^-Tt7AN- 0OSiS^ft^S s ^^lXT^5. 
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sfrm 2 0 0 2 



-056 2 2 5 



©TU'ff* 5 7- 3 7 3 3 4#&«) 

r (ft** 2) S-fMMlJ&rtSS i O 2 5 0-6 5fiS%, A 1 , O , 18- 
3 0ltl Li .O 3~8fifi%, TiO 2 +Zr0 2 3~5fiS°/o, P 
.Cfciff (*fctt) B , O 3 ^^-ffft-C8£ft%^.T. RO Cfcfc'LRf*^ 

&mjs-?ft«i") o. 3~-. oit%> r 2 o.(tfci,Ria» y p-Mgc^fc 

&c J 

*fctt#>B 3 left, iUTIw^fi: 5 >toBjtol«ll£t:*"**3K*HK*** ( ^ 
5i¥d^31«ixfc^Mro^kfe©l@J^-bt-0. 3-7. Olt%tfto^- 

* # y =l b p« ^s^<* t u < ft 3 -a.—? » 7* -r f- mmm* b n v *a ospts 
-ifcm^#^- [0 0 0 3] (eft. r-r^fc%, sw»«**JcjfS«5#*«3^a 

o-CfiO. 5^4rSx5fi$tfc6^&, WSW^SlWIoaW i: UT^Um" 5 

4£>a${4ii^0. 0 0 1-0. 0 03^mig"i?fc5. fcSL, "sp.i£}!|&*" fi 
J IS B0 6 0 1O rcfj^jgipiSJaSReJ "C&Sp ) OlB^&S,, 

10 0 0 7] {Cft, r*H©spi&fi*a s *KftHC0. OSiimPJ 
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# II 2 0 0 2 



-056225 



^-v: 9/ 



-^il^^fh @*g ft: ^ b ft Z&§>it# 7 *m^toWKlzMfm.*:7FT tt^ 

10 0 1 3] (C{±, TSiOj 6 0%, Al 2 O a 2 1%. 
Li.,0 5. 5%. T i O 2 +2 r O , 4%. P ? O s 5%, B S D 3 
2. 5%, ZnO+MgO 4%, K,0+Na,0 1. 5 %<OM&l£teZ> <£ 

^COif±|)a*l5 0. 0 3 y mjy.Tt?ifoofc. Sao0f^©tif CTa s O-S 

0 0 it4iM«WCWi<5 9 0K±T?fcofc. J 0>fE9t# •$>£>,, 
life 10 0 17] >cf±, rjbaoj;^^ lt?&14. B?$Sr!»4*3.};TJ ! 

Ser^KWtwW-rS^M^-fe^ S vf&Mftte. KttS8£#t L.t^rv^ 

*rtt-e*<s *©«««r**»u-c, «**a*«4-4 

2 4li:i±. 
r i . wn<r>mm 

5««fc*U< . SM^ro*ffii&g/iS5.0 0 c C^a^5^fctlioJ:5i-' t <e^fc 
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#H 2002-056225 



^-v: 10/ 



tt£*S^oo, Jttt W<6ilT?8»Tr # 5 {S^SBi&iS'ft.tf 7 * £ HUB Lfc, 
2. 

j&®smg-e^2te, «wttffl««-ctti oomi^s. 
fiBrai»Afb^7^tt, sio 2 -Ai 2 o 3 -Li 2 oa5^9^fc»«yai" 

fflW&*r&kt£9. &ffi<D*f*%*&£* i O. 03>imKTt*^ 3tiRfo5*t®£ 

# ?> r. i **nrite f- ft 

9. *^«BB3£tt4:«'oS*t*ro«3Sa*'«rfiS^ftofc.. ifc>Eirtitt*r»3teEit 

six, s»»fpfl3/j^ae«biE:*# -t*-c#fc. saw, 2 4 

i ) 
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mm 2002-056225 



^-v: 11/ 









L i 2 O 


3. 0 - 5. 5 


3 — 5 


N a o O 


0 — 2. 5 


0.5 — 
3.0 


0—^3 


0—4 ( 0. 5 — 3. 0 


K 2 O 


0 — 2. 0 


0 — 3 


MgO 


< 0. 3 


0 — 0. 9 


0—0.9 (<0. 3<7> 


Z n O 


0—0.9 


S r O 


0—2.0 




B a O 


0—3.5 


0. 3 — 5 


B 2 O 3 


0-4 




A 1 2 O 3 


19.0—27. 0 


17—27 


S i o 2 


55.0 — 66.0 


60—75 


T i O o 


1.0 — 5. 5 


3.0 — 
6.0 


0 — 4 (> 1.0 0>H)S0ifo9) 


Z r O 3 


0 — 2. 5 


1 —4 


P 2 O 5 


0-8.0 


0 — 4 


F e a O a 


< 200ppra 


^lOOOppmOiS 


F 


0 — 0. 6 




A S 2 O 3 




(5SWofMsB*»M*c, < 0.8 OEttfc 
9) 


Sb 2 O 3 




0. 05— 2 


S n O 2 






C e O 2 














***H6 





jftt, =PlfT*lC«4. F e 8 O 3 £ 2 0 0 p pm*SlCf5wil^t«** 
W*ffi*»4*V^*s, -ttD [0012J «4 % rs b 2 O , ft. As 2 O 

wf^gco, j-oe«E* s at>9, »tfc6Fe 2 o 3 te^fecoissia t 5 
fc*. 4»fc< bfc**Av^iasJWftSti.Tv , '6. [003 ilt 

it. r*f-F e 2 o ,«f<&*fe*lfco. i J ©E 

-§-[0 0 4 1] £14, rjR»^^**»b. JfyxSmt- t&ttteWMZW 
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a&m 2 0 0 2 



-056225 



Srttffl LTfc, Fe 2 O 3 2 0 0 p pm*«:4o:> W"C^ C 
ftfc*K*8U^|»*aitc»4, #9-x]Brt«fl.K:t>, &<DM# (l) - (4) 

(1) fit5Cift<*fflft§ERa*<5 Onm 

(2) 2 o ox:<otRmm.mx+mwms<i. 2xio- 6 /k 

(3) iS^ffi«l^*5W5aiiaW5i 0 5 0 nmlii3V>T. IW4mmt'>8 
5 % 

(4) ^-^^*5^a/*7t(*^-^^ hH**4r-artf 
Ld»UJ5c*bTiJff4blfcH:* -LfficoB# (2) (4) ^ov^TfcEWtSix 

tt, i 2 x i o - 7 /^Ct^ai-^o 
TUfT^lf-fi, Jbl£<D^# (l) (3) l^ov^T^AWcftftiaftttttV^s 

-x-fe:^ 5 t— Sri" 5o J: oTfiJtr^ l coif?*'*? x v 9 it, *JB»9l<o;tf 

, B-^3£H»##-Y^aiift*ttl 0 5 0nmlC*3V*T8 5 % J: D iSSv> c £ 3> 
3SW"t?#S. StflHf*304 9l©F'ig. 6SCft, /l-^ljg#^>T^ 
iSflgj^S^7^T*fo5*^7AN-0O^*^^^ i 0 5 0 nrniC 

*5t<*T. 5 mmOf 8 5 %(0 I RSjfl*t$>5 i t W»5 8 ^7^^f 
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mn 2002-056225 



^-v: 13/ 



[0 0 16] Hii. r*38Mo«Bj5feteW: % &ftFttt£ 
K^Fe 2 O 3 i^2 0 0 ppm^tt, 1 0 5 0 nmt^l^ >8 5 

^B^^^^^r^^ir^^ y^F e 2 O 3 2 0 0 p pm*i»T?fc 

5fciR4ti4. ft-tfft&„ r F e 2 O s **S 2 0 0 p p m* 

-C-C\ 1 0 5 0 nmtC*V^T> 8 5%O^Sfft I RaiiS*S:4>fce>i"a J COf£^i 
aSjEUl^ifift1"5 4:, ^f^^ir^^ ^^^F e z O 2 0 0 p p m« 

JroTfUfrW l cos -^JKHft*^>r^af 5^*5 5 JfcBftKF e 

2 O 3 Sr«SDU<ev^BR9, i£#*M*««i«W5aia*i s 1 0 5 0 nml:i5^r, 
fWi4mmt> 8 5 %"CS> 9 , Fe 2 O 3 fitf* 2 0 0 p p mSTTfcfc i*UWr 

JtfflSflOltt (1) 14, ilt5:t^<Sffi»SRa^<50nmf 
^t> v 5S# (1) «r«JS-r5i%xT«{S-<tT?&4o 

*>jh»#-[oo 2 s] fctt, r^5^^6*r7^*5S5r*^o*s{k«, mm 

&UT\ m^^^SSm^, Ra<50nm, »4 L< tt< 2 0 nmS:g|«t5 
<tt<8 0nmtft5^*tfc5, Ct^if^ *<— *^H**Sr&tr# 9*-fc 
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#11 2002-056225 



ftv 3t=sw«a#o«^#-9- [ooi4] icte, t&mmjgcDsmt. 

7 -y?<DR afit^< 5 0 nrru &sL< fl< 2 0 nmifSl fctwfe*,, r© 
r tt, — JfelftC, tut-SS^- (substrate material 

o£ 0 fUfHfa 5 [0007] tcf±> rsearospjsa S a**Jtttfc o 

&iz\zb -^-—t> y^-i 1 VB*fr*»^*5«ft'fb3(f9^fl*^«5ffnfci8iPW±* 

X±? S. ?ir(D& a fiESrO. 0 3^mElT ( 3 0 n mgiT) trffllx.^«. flr^# 
(«**-2) : 

-rt»r>. - wit* 3 ! 2 ke* $ ftfztmmmz. 1 1 wEfts 
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jjf m 2002-056225 



^-->': 15/ 









Li 2 0 


3. 0 - 5. 5 


3-5 


N a 2 O 


0 — 2. 0 1 


0.5 — 
2,5 


0 — 3 


0 — 4 (0.5 — 2.5 


K o O 


0 — 1. 5 


0 — 3 


S r O 


< 4.0 




B a O 


0. 3 — 5 


Ti0 2 


3. 5 ~ 5. 5 


0 — 4 


Z r O o 


1 — 4 


P 2 O 5 


1.0 — 8.0 


0-4 (> l.0^3B»Wfc9) 


B o O 3 




F e 2 O 3 


<130ppm 




F 


0—0.3 




A s 2 O 3 




9) 


S b 2 O 3 




0. 05— 2 


S n O 2 




WIBOlMlftlllBC, <0.8«>IB«*> 
0) 


C e O 2 



















*fe*JR5IB5o»**2Jw{i % Jfe^Stt (5) - (7) nopt t>ISft Sii/T 

(5) ^Affl t UT-^— ^53?B»fr«:^tP 

(6) 2 0°C~3 0 0 < CO«*aSH^«W«i 5 < 0. 5X10" VK 

(7) fi#^««*£i3ttaS«SfrGS 1 0 5 OnmfC^OT, B^4mm^>8 
7% 

U36*U*3Pb±»UfcJ:5«c : R|ff*l{rrt, ±1E0>W*. (5) (6) #W 
T0fT*lfcH\ ±IBC05f# (7) izr>\,*XtoMt1£toti:WS&t±tt:^tK TJff*J2 
-ft/CO*^ 1 0 5 0 nml£*5^TS 7%£Lb^*>5 0 £o TflJfTW 1 M*3W 5 
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m% 2002-056225 



^-v: 16/ 



(ff #31 3 ) 



(©&%) • 









L i o O 


3. 0 — 5. 0 


3—5 


N a 2 O 


0 — 2.0 


0,5 
- 2.0 


0 — 3 


0 — 4 ( 0. 5 — 2. 0<D 


K 2 O 


0—1.5 


0-3 


S r O 


< 3.0 




B a O 


0.3 — 5 


A 1 2 O 3 


21. 0 — 27. 0 


v 17—27 


T i O 2 


I. 5 — 5. 5 


3.5 
— 5.0 


0-4 (> L5(??Safc<f>JfeO) 


Z r O 3 




1 — 4 


P 2 o 5 




1.0 
— 8.0 


0 — 4 


B o O a 


0 — 3.0 




As 2 O 3 




- 


I?) 


S b 2 O 3 




0. 05— 2 


S n O 2 




0)- 


C e O . 



















16 



#gl 2002-056225 



is 



17/ 









Li 2 0 


3.5 — , 




3-5 


N a 2 O 


0 — 2.0 


0. 5 

— 2. 5 


0-3 


0—4 ( 0. 5 — 2. 5 


K 2 O 


0—1.5 


0-3 


S r O 


1. 0 — 4. 0 




B a O 


0.3-5 


A 1 2 O 3 


20—25 


17—27 


S i O , 


55—63 


60—75 


TiO, 


1.5 — 5. 5 


3. 5 
— 5.0 


0-4 (1.5 — 5. S(O^mh^0) 


Z r O 2 


0-2.0 


1—4 


P z O 5 


1.0 — 8. 0 


2.0 
— 8.0 


o-4 o i.o onfi&mhv) 


B 2 O 3 






A s 2 O 3 




19) 


S b 2 O 3 




0. 05— 2 


S n O 2 




(58MOf¥»*IftWiL <0.8^fSfflc& 
0) 


C e O 2 



















(If ^Ig 5 ) 

^^tLTV^is. flff«3 2<cf4, -Gmfflm»<n*%£i>mo. I ut (910 
<8»*33H 6 ) 

*KSS**6(wf3:, SIC, (Na s a K 2 O 60 Hlf) 

(SrO, BaQO^^fbli) ©-gritflttta Ufcff* 1 . 5 y 
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#M 200 2- 056 225 



•^-v: 18/ 



lOACo^Tft, aWBW»»^a»# [0 0 2 6] JC, f:*9BR0>lBriHb 
ISffii^t7 5 Vif — ->3 >"(ceramicization) «f 1 . 5 

fT* 1 [0 0 3 1 ] fcrtU F e 2 O 3 ^O^feJWSr 0 . 1 "C^JP 

5 (gftf-[oo27] ) i<7>;:£^&S#\ f0^2Ci±. v 4 + i 

0. 3-7. 0%£fi-i-5-wfc*sffi*£ftT^6. 
s ) 



IS 



#11 2002-056225 



^-v: 19/ 



cco.^:coi-NT(±,. ^^BQ^s^srs^- [00 3 7] c, r^fitsi 
fig/^icgg-r^ifs^ (jag) ^*i-5o j tiB«c$^xv''.5^t^e>t>K 

(1)1**19) 

*IPft*^9 icii, 9 0 0 tim~ 1 8 0 0 nmOiSEg|l«!ui3Wt, 4 mraCO 

20B2. 1 2 6IC«, fl-^H*# 
* -f -?<Dm&m-$, 9 0 0 n m~ 1 8 0 0 n m<D«gfflJ!ffi(C*5V 8 5 %W_hT" 

1 8 0 0 nniOi6fi!l«}^V>T, 4mm0f^iC»l, >8 5%^5m 

J:^TTUfT*l^/3~^HS^^^^O#?^-fe9^ t>, 4 ram Off ^. 
t'C3t L v if 7 * ir 9 ^ ^ <D >5 0%TfcSi*iT^^t*e*5 

o 



19 



#12 002-05622 5 



(§i#jgi2) 

! 1 2 lc{±. 2 0t~ 3 0 O t C©}a^©fflfc^3V^.TfSUK!S*s<'5 x l 

.(tt*g 13) 

3 (Cf*, 9 0 0 nm-1 8 00nmcOJE*®SI:^t, 4 mm 

Ol 2 . 12 6 Ctt, <B»BHS*{b#7*©»ffl*#*£;h^ 3 -^EM*** 
•< r<DMii^{i, 9 0 0~1 8 0 0 nm(Dffi«:ii^iCi3l/^T8 5%Sr)B^rV>5 

£<>XWn®\\Zi£V&&-*mm&Wf4 7<r>#7tt?% y?\t, 9 0 0 
~ 1 8 0 6 n mOfiSS«l;£it5 I Rjgj&^i* 8 5%^"Cfoo tWSi &10-Z>fr 

(It«4 l 4 ) 
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^-v: 21/ 



, »*lt-rsi«r©j6ras» »t*«sL.fcllJ:5 tjOBl***v\ *6lcWf4fc2«> 
^W2|ja*}4, ^*#3igs|5j&S8 5%&Jgx.TV'«5«, 

8 5%jST?fc.5i:3£;tT£&£'<£-T?a>*>. 
(W#gi l 5 ) 

\s-7\si>#— £>1Bttd*S>%a*. Tjff j& i lift, >7V?^- jr-o^TO^flsfttt 
etttt«V\ U*>Lfc;&Sf>> fllfr* 5 WS* [0 0 17] . W^ife v 

immmm&s &xmM&m&\z.-*<;^ L*»t>!te*»tt*ifc^7^ tigers 

(WsfcJB 16) 

5 [0 0 0 3] lc{± % rsSt^S*t(cSS«aF^<0¥-ta:t?=— *r -r v 

^•£ft.5#iIK#tlgj olW#*>9. 10 0 13] fcti. rgj 0 ° 0 <a 
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4#M 2002-056225 



^-v: 22/ 



(«f**l 7) 

Ua>Lfras&W^te5<D|fcl?#-i§- [0 0 1 3] Cfi, rjRS.SrHI'&U. 15 0 

s io 8 *2#JBBS*flK#L-C#6>*LfcEjlt*f3:» J oEft«**9. TUm&eic 
Si. r{£I^3g^S-fb.*'9^!4, SiOj-Al ,0,-Li 2 0^^7^5rm^ 

^b&#*i a !c*f a $ * s c t ^ «t o Tf^e> n-y- •■ *bb © *p*&a 

(H^JS2 0) 
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1 - .*"■•«... 

#11 2 0 0 2 - 0 5 6 2 2 5 ^- V \ 23/ 



E^fi/ri^SiS, TUffft 5 [0 0 13] fctt % rttMMMftbffik 

Tf*CtjP«dBSiT/fc. •••Mo n a <7?B?f^fi:®iCT a s O-S i O a $S#gI 

igft<b^f7^tt % ssi^aa^&JE^-Sw tizx^xm^mwcs- i 5x10- 7 

/'K05«6llCC>ffi#<Ot><D»S^f>ft5 D WS&WSS&Ktt, Mtfp^-^-C4 5 0~5 

j ie**ivc^ft. 

2 1) 

5 . #aff§i 

fcT0ff*5, 6 fcB**jfrfclWJiW— T?4>**»&» 4*ffF«6SB 2 9 *5B 1 «SS 3 
. #5^*3 B*»6J9lJ|l2*«)«JEfcJ:5WnFt*rf5ifci» I -e*4!V^o-e*> 
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4$ES 2002-056225 



"*-->". 24/E 



9 

WHbl , l 

[4btt«] fUfir*b2 l 

• fMf*3 1 

TOf»4 1 

[tt^l fW?*6 1 



24 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: : . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



